ABSTRACT Objectives: To clarify the prevalence of underweight and overweight/obesity, and laboratory data for nutritional status in Japanese outpatients and inpatients with schizophrenia.
INTRODUCTION
Excess mortality has been reported in patients with schizophrenia compared with the general population. 1 The life expectancy of people with schizophrenia is approximately 20 years less than that of the general population, and this mortality gap has widened. 2 Many studies conducted in Europe and North America have shown that patients with schizophrenia treated with antipsychotic agents have a higher prevalence of obesity and metabolic syndrome, which are risk factors for arteriosclerotic disease, compared with healthy individuals. 3 4 However, Asian populations are generally thinner than their North American and European counterparts. 5 6 Recently, several studies have reported that being underweight is a recognised health risk, 7 8 and some studies have reported increased mortality with weight Strengths and limitations of this study ▪ Our study is the largest survey clarifying the physical risk of underweight and undernutrition in Japanese patients with schizophrenia. ▪ A key strength of this study is that the survey was conducted in cooperation with the Japan Psychiatric Hospitals Association, and the majority of Japanese patients with schizophrenia are treated in affiliated facilities. ▪ The results suggest that the difference in physical health between outpatients and inpatients with schizophrenia may be related to the mental health system in Japan. ▪ A possible limitation is that the present study used a cross-sectional survey of patients with schizophrenia; therefore, we could not evaluate chronological changes of weight and nutritional status.
loss. 9 10 We previously showed that the prevalence of underweight and undernutrition in Japanese inpatients with schizophrenia may be higher compared with that in the general population. 11 Therefore, Japanese inpatients with schizophrenia may have higher mortality risk due to underweight compared with the general population.
In Japan, most psychiatric care is entrusted to private psychiatric hospitals, most of which belong to the Japan Psychiatric Hospitals Association. The mean duration of hospitalisation for patients with schizophrenia in Japan is longer than in Europe and North America. 12 In total, 66.7% of all inpatients in psychiatric hospitals in Japan had been hospitalised for >1 year at the time of investigation, and patients with schizophrenia or delusional disorders accounted for 59.1% of all inpatients. 12 Therefore, differences in healthcare systems between Japan and other countries might affect the nutritional status of patients with schizophrenia. Considering these differences, it is important to examine the prevalence of underweight and overweight/obesity in Japanese patients with schizophrenia. To date, there have only been small-scale studies that have examined these problems in Japan.
In the present study, we used a large-scale survey to establish the prevalence of underweight, and laboratory data of the nutritional status of Japanese inpatients with schizophrenia.
METHODS
The Japan Psychiatric Hospitals Association comprises 1217 facilities. In a 2008 investigation conducted by the Ministry of Health, Labour and Welfare, the number of Japanese patients with schizophrenia was 795 000, 13 with the majority treated in facilities belonging to the Japan Psychiatric Hospitals Association. A joint project with the cooperation of the Japan Psychiatric Hospitals Association and the Japanese Society of Clinical Neuropsychopharmacology, with the aim of protecting patients with schizophrenia, was started in Japan in December 2012.
Study participants
The questionnaire for the present study was conducted between January 2012 and July 2014. We obtained responses from 7655 outpatients and 15 461 inpatients, in 520 outpatient and 247 inpatient facilities belonging to the Japan Psychiatric Hospitals Association. All patients had been diagnosed with schizophrenia based on the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision, or the International Statistical Classification of Diseases and Related Health Problems, Tenth Revision. We excluded individuals aged <20 years and those whose sex and body mass index (BMI) data were not assessed (n=3438). A total of 19 678 individuals (5441 outpatients and 14 237 inpatients) were included in the final analysis (figure 1). All participants provided verbal informed consent to participate in the study, without any incentive. The anonymous questionnaire was the only research instrument, and included the following statement, 'The completion of the attached questionnaire will be taken as indicating your consent to participate'. The questionnaire was completed by participants themselves.
Measurements
A brief questionnaire was compiled to cover demographic data (age and sex), body height and weight, waist circumference (WC), total cholesterol (TC), triglyceride (TG), high-density lipoprotein (HDL) cholesterol and fasting plasma glucose (FPG) levels, based on a review of relevant literature and guidelines. BMI was determined as the ratio of weight to height (kg/m 2 ). Questions from standardised health questionnaires were used to determine behaviour, including current smoking status. TC, TG and FPG were measured using standard analytical techniques. The chlorpromazine (CP) equivalent was also calculated by standardised methods. 15 16 Statistical analysis Clinical and demographic characteristics were compared between outpatients and inpatients with schizophrenia, and between underweight, standard weight, overweight and obesity categories, using χ 2 tests and unpaired t tests. A multivariate logistic regression analysis was performed to assess the association of daily smoking on BMI, and type and dose of antipsychotic medication. The threshold for significance was set at p<0.05. We used SPSS V.19.0 (IBM Japan, Tokyo, Japan) for the statistical analyses. Table 1 shows the difference in demographic and clinical characteristics between outpatients and inpatients by sex. Compared with outpatients, inpatients were significantly older and had lower BMI, WC, systolic blood pressure, diastolic blood pressure, low-density lipoprotein, TC, TG and FPG levels. These results were similar for both sexes. In the overall analysis, there was no difference in HDL levels between outpatients and inpatients, although female outpatients had significantly higher HDL than female inpatients. Outpatients had a significantly higher prevalence of lifestyle-related diseases such as hypertension, lipid abnormalities and diabetes mellitus than did inpatients. There was a significant difference in antipsychotic therapy status between outpatients and inpatients. Total CP equivalence was higher in inpatients than in outpatients. Smoking was more common in outpatients than in inpatients. The proportion of current smokers, hypertension and diabetes mellitus in the general Japanese population is 20.1%, 27.2% and 10.9%, respectively. 17 A multivariate logistic regression analysis showed that daily smoking had no significant association on BMI or type and dose of antipsychotic medication.
RESULTS

Demographic and clinical characteristics
Age-specific underweight in outpatients and inpatients compared with the general population Table 2 shows the proportions of underweight individuals among outpatients, inpatients and the general Japanese population, by age. 17 Overall, the proportion of underweight inpatients (17.4%) was significantly higher than that among outpatients (4.3%) and the general population (7.9%). In particular, these differences were marked in individuals aged ≥40 years. For those aged ≥60 years, the proportion of underweight inpatients was approximately threefold higher than that among outpatients and the general population. In male patients aged ≥50 years, the proportion of underweight inpatients was 4-6 folds higher than that in outpatients. Table 3 shows the comparison of demographic data and nutritional status between outpatients and inpatients across four BMI categories. The proportion of inpatients with moderate-severe underweight was 5.6-fold higher than that of outpatients (1102/15 461 (7.1%) vs 74/5441 (1.4%)). For all BMI categories, the proportion of inpatients with hypocholesterolaemia was 2-3 folds higher than that of outpatients. As BMI decreased, the difference in the prevalence of undernutrition between outpatients and inpatients widened. The proportion of inpatients with hypoglycaemia was 2.7-fold higher in the standard weight group, 4.0-fold higher in the overweight group and 15.2-fold higher in the overweight/obesity group.
Demographic data and nutritional status according to BMI
DISCUSSION
In the present study, we revealed that the prevalence of underweight and undernutrition in Japanese inpatients with schizophrenia was higher compared with outpatients and the general population. Moreover, a higher proportion of severe-moderate underweight was observed in inpatients with schizophrenia compared with that in outpatients (table 3) . To the best of our knowledge, the present study is the largest survey clarifying the physical risk of underweight and undernutrition in Japanese inpatients with schizophrenia. Table 3 suggested that the total number of Japanese patients with schizophrenia had higher prevalence of underweight (moderate-severe + mild) and overweight/ obesity compared with the general Japanese population ( higher prevalence of underweight than did outpatients. Previously, we also reported that Japanese inpatients had higher prevalence of underweight compared with the general Japanese population although there was no difference in the prevalence of overweight/obesity. 11 A previous study reported that the proportion of Japanese inpatients with schizophrenia who were underweight was 16.1%, 18 while another study found that the proportion of Japanese inpatients with schizophrenia who were underweight was 20.2%. 19 These results were similar in that there was a high prevalence of underweight in Japanese inpatients with schizophrenia. Our results are consistent with these two previous studies. However, we could not establish why there is a high prevalence of underweight inpatients with schizophrenia in Japan. A possible reason may be that long-term hospitalisation has a detrimental effect on the physical health of patients with schizophrenia. The mental health system in Japan is still hospital based, and has the largest number of psychiatric beds per person in the world. In Japan, the average length of hospital stay is 8.5 years, with 71% of psychiatric inpatients remaining in hospital for ≥1 year. 20 Long-term hospitalisation leads to lack of exercise, which is a factor that may cause a decline in bone density. 21 Being underweight has also been reported to be related to low bone density. 22 Therefore, factors associated with long-term hospitalisation may affect weight loss in patients with schizophrenia. Second, because most patients with schizophrenia who have been hospitalised long-term have severe psychotic symptoms, such as negative symptoms, cognitive impairment and social isolation, and are refractory, they may not seek help for symptoms of physical illness. 23 Therefore, a physical illness causing weight loss may be easily overlooked in patients with schizophrenia who have been hospitalised long term.
The effect of being underweight on mortality has also been reported in the general population. A previous study reported that both a lower BMI and a higher BMI increased the HR for all-cause mortality. 24 Another study conducted with East and South Asians showed an elevated risk of death from cardiovascular disease at lower BMI. 25 In the present study, the proportion of inpatients who were underweight increased with age, compared with outpatients and the general population (table 2). As underweight is a significant predictor of mortality, 26 being more severely underweight may lead to excess mortality in older inpatients with schizophrenia.
A higher prevalence of hypocholesterolaemia and hypoglycaemia was observed in inpatients with schizophrenia compared with outpatients (table 3) . Our previous study also showed that the prevalence of hypocholesterolaemia and hypotriglyceridaemia were significantly higher in patients with schizophrenia than in healthy subjects. 11 These findings may be partly explained by these conditions having resulted in underweight in inpatients with schizophrenia. In general, blood cholesterol levels tend to decrease as age Table 2 Age-specific proportions of underweight in participants among outpatients, inpatients and general populations increases. 27 In the present study, inpatients were significantly older than outpatients. Although we could not clearly clarify whether a low cholesterol level in older adults was a marker for fragility, undernutrition or subclinical diseases, one possible reason is that various causes, such as weight loss, low serum albumin and reduced functional ability, may be involved with low cholesterol levels in older adults. Conversely, a lower prevalence of hypertension and diabetes mellitus was observed in inpatients with schizophrenia compared with outpatients and the general Japanese population. Other studies have also established a lower prevalence of hypertension and diabetes mellitus in inpatients than that in outpatients. [28] [29] [30] We were unable to establish why Japanese inpatients with schizophrenia had a lower prevalence of hypertension and diabetes mellitus. However, a possible reason is that inpatients receive constant lifestyle management. Moreover, outpatients and inpatients had higher proportion of current smokers than the general Japanese population in the present study. The association between smoking and schizophrenia is strong and widely replicated. 31 Our result did not contradict those previous studies. We should be careful about the relationship between lifestyle diseases and smoking habits. It was also noteworthy that there were patients in the standard and overweight/obesity categories with undernutrition. Long-term hospitalisation and antipsychotic therapy decrease gastrointestinal motility, 32 and may lead to undernutrition in patients with standard weight and overweight/obesity. Therefore, we must direct attention to the problem of undernutrition as well as to underweight.
There were several limitations in the present study. First, because the present study was a cross-sectional survey of patients with schizophrenia, we could not evaluate chronological changes of weight and nutritional status. Second, because no information about the duration of illness and medication was available, we could not evaluate the effect of these factors on BMI. Third, eating behaviour and amount of exercise were not investigated in sufficient detail, and we could not examine the effect of these factors on BMI. Fourth, in terms of reporting the response rate, we mailed the questionnaire to the facilities that consented to participate in the investigation. However, as we did not obtain information about the number of patients who refused to participate in the investigation from all facilities, we could not report details about the overall response rate. Fifth, in the present study, we did not include other biochemical parameters, such as protein and micronutrients, which are typically used in clinical practice to indicate undernutritional status. Because it was supposed that blood protein density correlates with body weight, 33 we regarded body weight as one of the most important risk factors of undernutrition. Therefore, future studies are needed to investigate these biochemical parameters as indicators for undernutritional status in patients with schizophrenia.
CONCLUSIONS
We conducted a large-scale survey, and observed that Japanese inpatients with schizophrenia were more likely to be underweight and have undernutrition than outpatients. Japan has the longest average length of hospitalisation in the world, and there has been a gradual ageing of inpatients. These aspects of the mental health system in Japan may be related to the differences in physical health between outpatients and inpatients with schizophrenia. Our findings suggest that the physical health of inpatients should be more carefully considered in clinical practice. Ethics approval The study was approved by the Ethics Committee of the Japan Psychiatric Hospitals Association.
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